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ABSTRACT 

Blowers are one of the fastest growing types on the market. Blowers are widely used in commercial 
refrigeration systems. The centrifugal fan is designed to handle compressible liquids such as air and gases. Centrifugal 
blowers play an important role in many industries. This commitment provides a design method for examining the 
different parameters of the centrifugal blower using the dynamic fluid calculation method. The results of fan 
engineering, fan speed, turbine engineering, and blade design were evaluated. The general discharge and overall fan 
efficiency are calculated output parameters. 

A blower model using Solid Works and a simplified blowing fan is modeled in the Ansys network. The answer 
is obtained by using commonly. The ANSYS proposal is completed and the results are presented and discussed in detail. 
Mainly based on the ANSYS results, the fan parameters are again modified and examined. Sooner or later, the most 
appropriate values for the parameters will be obtained. These received values must be implemented in the design to 
achieve better fan performance. 
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INTRODUCTION 

A centrifugal blower is mechanical can be used to move air or different gases; in particular, centrifugal 
fans are two main components, the housing and the turbine. Several experimental studies have also been reported 
on the performance of the centrifugal pump on the wheel. The performance of the centrifugal fan is particularly in 
line with the design standards of the turbine. Some characteristics of the centrifugal pump wheel. In this article, take 
a look at the evolution of centrifugal fan performance. If you want to understand the width of the wheel, the 
thickness of the blade, the width of the wheel and the diameter of the wheel. 
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Figure 1 


Parameters of the Prevailing Version 


Table 1 


SL 

NO. 

Parameters 

Dimensions 

(cm) 

1 

INLET OUTER DIAMETER 

20 

2 

INLET INNER DIA. 

18.8 

3 

CASING OUTER DIA. 

52 

4 

CASING INNER DIA. 

50.8 

5 

IMPELLER DIA. 

48.8 

6 

CLEARANCE 

2 

7 

OUTLET OUTER DIA. 

16 

8 

OUTLET INNER DIA. 

15 

9 

THICKNESS OF WALL 

1.2 

10 

BLADE THICKNESS 

3 

11 

VENTURIMETER LARGER DIA. 

15 

12 

VENTURIMETER INNER DIA. 

10 

13 

IMPELLER WIDTH 

10.3 

14 

NO. OF BLADE 

12 


CALCULATION 


Discharge of air through venturimeter 

Area of large dia (ao) = n/4d 2 

= f (0.15) 2 

Area of large dia (a c ) = 0.01767m 2 
Area of small dia (a0 = 7 t / 4 d 2 

= J ( 0.10 ) 2 

Area of large dia (aO = 7.85X10' 3 m 2 

C d a,a„ = 0.62x0.01767x7.85xl0' 3 
Caaxao = 8.65 X10 5 

V a\ a 2 o = ((0.01767) 2 - (7.8X10" 3 ) 2 ) 1/2 V a\ a 2 0 = 0.016 
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TRIAL: 1 (1/4 OPEN) 

h=0.045m 

H=0.45 

H= 0.45 (- l) 

Head, H =37.455m 

V(2gH) =V2X 9.81X37.455 
= 27.10 

~ 8.6X10 -5 X 27.10 


333 


0.016 


= 0.146 m" 


Discharge Q = 0.74 m /min 


TRIAL: 2 (1/2 OPEN) 
h=0.18 
H=0.18 


H= 0.18( — 1) 


HeadH =149.82 m 
V(2gH) =V2X 9.81X149.32 
= 54.22 


Q = 


8.6X10 _b X 54.22 
0.016 


: 0.29 m 


3 


Discharge Q = 17.43m /min 


TRIAL: 3 (3/4 OPEN) 
h=0.21 
H=0.21 


H= 0.22( ^ - 1) 


HeadH =174.79 m 
V(2gH) =V2X 9.81X149.32 
= 54.22 
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Q 


8.6X10~ 5 X 58.56 
0.016 


= 0.315 m 3 


Discharge Q = 18.88 m 3 /min 


Trial 4: (Full open) 


h= 0.22 


H= 0.22( 


1000 

1.2 


-i) 


Head H= 183.09m 


V(2gH) =V2x9.81x183.09 
= 59.93 


Q = 


8.6X10 -5 X 59.93 
0.016 


Discharge Q= 19.32 m 3 /min 


Table 2: Experimental Results of Existing Model 


SI 

No. 

Gate Valve 

Discharge(m3/min) 

1 . 

CLOSE 

0 

2. 

Va OPEN 

8.74 

3. 

Yi OPEN 

17.48 

4. 

% OPEN 

18.88 

5. 

FULL OPEN 

19.32 


Table 3: CFD Results of Existing Model 


Output Parameters 

CFD Results 

DISCHARGE 

13.6( m3/min) 

PRESSURE 

1635 (Pa) 


Procedure for CFD Analysis of Centrifugal Blower 

—►—>Ansys —> workbench—► select analysis system —> fluid flow fluent — 

—►—►Select geometry —► right click —► import geometry —> select browse 

—► Select mesh on workbench —> right click ^edit —► select mesh 
generate a mesh —> 


■> double click 
—►open part —> ok 
on left side part tree 


right click —> 
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Figure 2 


Meshed Model 

Select faces —> right click —> create named section —> enter name —> water inlet 
Select faces —> right click —> create named section —> enter name —> water outlet 
Inlet and Outlet Positions 

Model —► energy equation —► on. 

Viscous —> edit —> k- epsilon 
Enhanced Wall Treatment —> ok 

Materials —> new —> create or edit —> specify fluid material or specify properties —> ok 
Boundary conditions —> select air inlet —> Edit —> Enter air Flow Rate —> lm/s - Solution —► 



Figure 3 Figure 4 


Solution Initialization —> Hybrid Initialization ^done,Run calculations —> no of iterations = 30 —> calculate —► 
calculation complete 

Graph for No. of Iterations 

—► Results —> graphics and animations —► contours —> setup. 
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Figure 5: Pressure Variations 


Figure 6: Velocity Variations 


New Models Parameters 


Table 4: Parameters and Levels 


Parameters 

Levels 

1 

2 

3 

IMPELLER WIDTH(A) 

102 

103 

104 

BLADE THICKNESS(B) 

2.5 

3 

3.5 

BLADE WIDTH(C) 

99 

100 

101 



Figure 7 


Figure 8 




Figure 9 


Figure 10 
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Table 5: Trials and Results of CFD Analysis 


SI No 

Impeller 

Width 

Blade 

Thickness 

Blade 

Width 

Discharge 

(M 3 /Min) 

Pressure 

(Pa) 

1 

102 

2.5 

99 

14.6 

1840 

2 

102 

3 

100 

15.2 

2070 

3 

102 

3.5 

101 

14.7 

1760 

4 

103 

2.5 

100 

15.3 

1870 

5 

103 

3 

101 

14.9 

1890 

6 

103 

3.5 

99 

14.1 

1605 

7 

104 

2.5 

101 

15.8 

1860 

8 

104 

3 

99 

14.6 

1690 

9 

104 

3.5 

100 

15.4 

1790 


Table 6: Optimized Results 


Parameters 

Optimized Dimensions(mm) 

IMPELLER WIDTH 

104 

BLADE THICKNESS 

2.5 

BLADE WIDTH 

101 


Table 7: CFD Results for Designed Model 


SL NO. 

Output Parameters 

CFD Results 

1 . 

DISCHARGE 

15.8(m 3 /min) 

2. 

PRESSURE 

1860 (Pa) 



Figure 11: Pressure Analysis of Model 7 



Figure 12: Velocity Analysis of Model 7 
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CONCLUSIONS 

By using CFD analysis, it was observed that there was an increase in Pressure and Discharge in the new model 
compared to the existing model. Comparing the discharge of Existing model by CFD analysis is more than 16.17% from 
the Designed model by CFD analysis. Comparing the pressure of Existing model by CFD analysis is more than 13.76% to 
the Designed model by CFD analysis. 

REFERENCES 

1. Yogesh R. Pathak Beena D. Baloni Dr.S.A. Channiwala “Numerical simulation of centrifugal blower using CFX” 
International Journal of Electronics, Communication & Soft Computing Science and Engineering, Special Issue of 
International Conference on Recent Trends in Engineering & Technology (Apr-2012) 

2. Robert Sandboge “CFD analysis for a centrifugal benchmark blower with flat hub: Flow structures and noise source 
generation ”. 

3. Wikipedia - The Free Encyclopedia. Retrieved March, 9 2016from https://en.wikipedia.org/wiki/Centrifugal_blower 

4. Anand Vijaykumar “Design methodology for aerodynamic design of centrifugal compressor ” (2007) 

5. Surendran Anish, Nekkanti Sitaram, Heuy Dong Kim “Study of Secondary Flow Modifications at Impeller Exit of a 
Centrifugal Compressor” Open Journal of Fluid Dynamics, 2012, 2, 248-256 

6. O. P. Singh, Rakesh Khilwani, T. Sreenivasulu, M. Kannan, “Parametric study of centrifugal fan performance: experiments 
and numerical simulation” International Journal of Advances in Engineering & Technology (May 2011) 

7. Keyur K. Patel, Prajesh M. Patel “Performance improvement of centrifugal fan by using CFD” Patel et al, International 
Journal of Advanced Engineering Research and Studies, Jan.-March., 2013/01-04 

8. S.Rajendran and Dr.K.Purushothaman, “Analysis of a centrifugal pump impeller using ANSYS-CFX, ” International Journal 
of Engineering Research & Technology, Vol. 1, Issue 3, 2012. 

9. SR Shah, S V Jain and V J Lakhera, “CFD based flow analysis of centrifugal pump, ” Proceedings of the 37th National & 4th 
International Conference on Fluid Mechanics and Fluid Power, ITT Madras, Chennai, 2010. 

10. V. Balambica, T. Madhan Raj, C. Dinesh,A. Mohamed Azharudeen2 & K. Harish., ” Influence Of Stresses In A Modified Non- 
Metallic Spur Gear Pair”., Issue 6,Dec 2018, pp 239-248., 

11. International Journal of Mechanical and Production Engineering Research and Development (IJMPERD)., Transtellar 
Journal Publications., Vol. 8.,ISSN (P): 2249-6890; ISSN (E): 2249-8001. 

12. V. Balambica, R. Sachin Ritto, B. Balamuralidharan,T. Rajadurai & A. Akthar.,” Effect Of Negative Correction Factor In 
Spur Gear Tooth Profile Using Fea”., Issue 2,Dec 2018, pp 1-6., International Journal of Industrial Engineering & 
Technology (IJIET)., Transtellar Journal Publications., Vol. 8., ISSN (P): 2277-4769; ISSN (E): 2278-9456. 

13. Dr. V.Balambica., Vishwa Deepak,”Study and Analysis of Reducing Hand Vibration in Tractor”.,November 2017.,PP 275- 

279.. 1nternational Journal of Pure and Applied Mathematics.,Publisher Academic Publications Ltd., Volume 

116.. 5pecial.,ISSN Print 1211-8080.,ISSN Online-1394-3395. 

14. Shanmuganandam K.,Heat transfer enhancement in shell and tube heat exchangers using twisted tapes,International Journal 
of Mechanical Engineering and Technology,V-8,1-8,PP-1565-1568, Y-2017. 


Impact Factor (JCC): 7.6197 


SCOPUS Indexed Journal 


NAAS Rating: 3.11 


Modeling and Experimental Investigation on Centrifugal 
Blower by Computational Fluid Dynamics 


339 


15. Sivakumar K., Mohanamurugan S., Nagarajan P.K., Vijay R., Sabarish R.,Multiobjective optimum design of gear box - issues 
and challenges Journal of the Balkan Tribological Association,V-21,1-3,PP-676-689,Y-2015 

16. Lenin A.W.A., Periyasamy N., George L.,Influence of interlayer thickness (Zn) on the Properties of Al 7020 FSW 
Joints,Materials Research, V-19,I-4,PP-817-823, Y-2016 

17. Umanath K., Palanikumar K., Selvamani S.T.,Analysis of dry sliding wear behaviour of Al6061/SiC/Al2O 3 hybrid metal 
matrix composites, Composites Part B: Engineering,V-53,I-,PP-159-168,Y-2013 

18. Anbazhagan R., Satheesh B., Gopalakrishnan K.,Mathematical modeling and simulation of modern cars in the role of stability 
analysis,Indian Journal of Science and Technology, V-6,I-SUPPL5,PP-4633-4641,Y-2013 

19. Srinivasan V.,Analysis of static and dynamic load on hydrostatic bearing with variable viscosity and pres sure,Indian Journal 
of Science and Technology,V-6,I-SUPPL.6,PP-4777-4782,Y-2013 

20. Rashid, F., Dawood, K., & Hashim, Ahmed. (2014). Maximizing of solar absorption by (Ti02-water) nanofluid with glass 
mixture. International Journal of Research in Engineering & Technology, 2, 87-90. 

21. Prem Jeya Kumar M., Gopalakrishnan K., Srinivasan V., Anbazhagan R., Sundeep Aanan J.,PC modeling and simulation of 
car suspension system, Indian Journal of Science and Technology, V-6,I-SUPPL5,PP-4629-4632,Y-2013 

22. Balambica V., Prabhu T.J., Babu R.V,Finite element application of gear tooth analysis, Advanced Materials Research,V-889- 
890,I-,PP-527-531, Y-2014 

23. Ashok K.P., Babu R.V., Balambica V.,A study on diesel engine performance depends on BP and BSFC by applying different 
injection pres sure,International Journal of Mechanical Engineering and Technology,V-9,1-ll,PP-599-603,Y-2018 

24. Shriram Kumaar Pandian P., Jose Ananth Vino V., Meenakshi C.M.,Reduce cycle time through kanban replenishment using 
streamlining material flow,International Journal of Applied Engineering Research,V-9,1-22,PP-7814-7819,Y-2014 

25. Jose Ananth Vino V., Solomon R., Sreenath S.,Performance analysis of spark ignition engine fueled with methanol/petrol fuel 
blends,Indian Journal of Science and Technology, V-6,1-SUPPL5,PP-4579-4582, Y-2013 

26. Jose Ananth Vino V., Solomon R., Sreenath S.,Performance analysis of spark ignition engine fueled with methanol/petrol fuel 
blends,Indian Journal of Science and Technology, V-6,I-SUPPL5,PP-4579-4582,Y-2013 

27. Meenakshi C.M., Kumar A., Priyadarshi A., Dash D.K., Krishna H., Analysis of spur gear using finite element analysis,Middle 
- East Journal of Scientific Research, V-12,1-12, PP-1672-1674,Y-2012 

28. Rubanprakash, Rakesh, Aravindan, Jothimurugan, Meenakshi C.M.,Design and fabrication of hydro power generation system 
from waste water,International Journal of Mechanical Engineering and Technology,V-8,1-8,PP-1606-1609, Y-2017 

29. Dheeraj S., Sabarish R., Analysis of truck chasis frame using FEM,Middle - East Journal of Scientific Research, V-20,1-5,PP- 
656-661,Y-2014 

30. Thirumavalavan S., Sabarish R., Ganesan U.,Experimental investigation on friction stir welded aluminium-scilicon 
alloy,International Journal of Mechanical Engineering and Technology, V-8,1-8, PP-1629-1641, Y-2017 

31. Rao, B. M., Reddy, G. V., & Raju, M. C. (2013). Unsteady MHD mixed convection of a viscous double diffusive fluid over a 
vertical plate in porous medium with chemical reaction, Thermal radiation and joule heating. International Journal of Applied 
Mathematics & Statistical Sciences (IJAMSS), 2(5), 93-116. 

32. Kumar A., Sabarish R.,Structural and thermal analysis of brake drum,Middle - East Journal of Scientific Research, V-20,I- 
8,PP-1012-1016, Y-2014 


www.tivrc.ors 


SCOPUS Indexed Journal 


editor @tjprc. org 



340 


D. Mohankumar , M. Prem Jayakumar, R. Sabarsish & Naveen Chandran. P 


33. Nimal R.J.G.R., Hariharan R., Karthikeyan R., Design and fabrication of an indexing fixture in a shaper machine,International 
Journal of Mechanical Engineering and Technology,V-8,1-8,PP-1594-1600, Y-2017 

34. Christopher M., Sabarish R., Emission analysis of a single cylinder di engine running on biodiesel blend as fuel,Middle - East 
Journal of Scientific Research, V-20,1-6, PP-681 -684, Y-2014 

35. Venkatesan M., Vikram C.J., Naveenchandran P.,Performance and emission analysis of pongamia oil methyl ester with diesel 
blend,Middle - East Journal of Scientific Research, V-12,1-12, PP-1758-1765, Y-2012 

36. Tarun Y., Thamotharan C., Naveenchandran P.,Performance of methanol blended diesel fuels in twin cylinder diesel 
engine,Middle - East Journal of Scientific Research, V-17,1-12, PP-1775-1778,Y-2013 

37. Balaji V., Ravi S., Naveen Chandran P.,Experimental investigation of cryogenic cooling in C02and performance of tin coated 
insert in conventional milling of AISI HI3 steel, Journal of Advanced Research in Dynamical and Control Systems, V-9,1- 
Special Issue 12,PP-2225-2238, Y-2017 

38. Balaji V., Ravi S., Naveen Chandran P.,FEM method structural analysis of pressure hull by using hyper mesh,International 
Journal of Engineering and Technology(UAE),V-7,1-1.5 Special Issue 5,PP-258-263,Y-2018 

39. Chandrabose S., Thamotharan C., Naveenchandran P., Anbazhagan R.,Design optimization and analysis of a parabolic leaf 
spring, Middle - East Journal of Scientific Research, V-20,1-11,PP-1590-1596, Y-2014 

40. Fradaric John C., Christu Paul R., Christopher Ezhil Singh S., Sengottuvel P.,Corrosion resistance on Al-12Si-xZrC 
composites using acid mediums,International Journal of Mechanical and Mechatronics Engineering,V-17,1-5,PP-67-74,Y- 
2017 

41. Ghosh, Sugato., & MILLER, A. (2013). Effect using turbulent flow of couple stress fluid in seven and thirteen axial grooves 
journal bearing. IJMPERD) ISSN, 209-222. 

42. Karunakaran P., Jegadheesan C., Dhanapal P., Sengottuvel P.,Sugar industry fly ash: An additive for molding sand to make 
aluminium castings,Russian Journal of Non-Ferrous Metals,V-5 5,1-3,PP-247-253,Y-2014 

43. Dhanasekar J., Sengottuvel P., Hussain H.J.,Design of bio-potential data acquisition system for the physically 
challenged, Journal of Industrial Pollution Control,V-3 3,1-2, PP-1542-1546, Y-2017 


Impact Factor (JCC): 7.6197 


SCOPUS Indexed Journal 


NAAS Rating: 3.11 


